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Substituent effect of insulinomimetic vanadyl-picolinate complexes
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[Summary]

We have developed various vanadyl complexes and found that the bis (picolinato) oxovanadium (IV) [VO(pa)z] with
the VO(N202) coordination mode is an effective agent for treating diabetes mellitus. Since then we used the complex
as a leading compound for developing more active agents with hypoglycemic effect. By introducing an electron
donating group such as an alkyl group into the pyridine ring of picolinic acid, we prepared bis (3-methylpicolinato)-
oxovanadium (IV) [VO(Bmpa)z], and bis (6-methylpicoli-nato) oxovanadium (IV) [VO(6mpa)z]. Blood glucose lowering
effect and survival rate in the STZ-mice given such vanadyl complexes were found to change depending on the

position of substituent.
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Fig. 1 Structures of vanadyl complexes

Table 1 Partition coefficient (LogP) for vanadyl complexes in
chloroform and HEPES buffer. Date are expressed as
the means * SDs for 3 experiments.

Complex LogP
VO(pa)2 - 1.288 + 0.062
VO(3mpa)z - 0482 = 0.091
VO(6mpa)z - 0.681 = 0.002
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Table 2 Standardized insulinomimetic activities of vanadyl complexes

FFA-release Glucose-uptake
Complex ICsp (mM) ECs (1 M)
VO(pa)2 1.00 = 0.05 100 = 3
VO(3mpa)z 0.74 = 0.02 ¥* 92 + 4%
VO(6mpa)z 0.82 + 0.02 ** 103 £ 1

Date are expressed as the means = SDs for 3 experiments.
Significance : * p<0.05 versus VO(pa)z
** p<0.01 versus VO(pa)2
"p<0.05 versus VO(6mpa):
"1p<0.01 versus VO(6mpa)2
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Fig. 2 Changes of blood glucose levels in (@) STZ mice and STZ mice treated with vanadyl com-
plexes such as (O) VO(pa)z, (&) VO@Bmpa)s, or () VO6mpa)2 at a dose of 10 mgV /kg of
body weight by a single ip. injection. The complexes were dissolved in 5% acacia. Each point
is expressed as the mean value + SD for 5-9 mice. Significance at *p<0.05; **p<0.01; **p<0.001
versus control STZ mice
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Fig. 3 Change of blood glucose levels in ([]) STZ mice and STZ mice treated with () VO(6mpa)2 or (B )
VO(3mpa)z by daily oral administrations for 50 days. Dose were 20 mgV /kg of body weight in 5%
acacia. Data are expressed as the mean value = SD for 4-7 mice. Significance at *p<0.05,

5 <0.001 versus control STZ mice. Significance at Tp<0.05, T11p<0.001 versus VO(6mpa)s.
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Fig. 5 Survival rates of (—) STZ mice and STZ mice treated with (----) VO(6émpa)2 or (——)

VO(@mpa)2 by daily oral administrations for 50 days. Dose were 20 mgV/kg of body weight
in 5% acacia. Values are means = SD for 4-7 mice
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